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Planck's quantum theory, which cannot be given here. Space
precludes more than the merest outline of the reasoning which
is employed.
Imagine a cell so enclosed that neither heat nor light can
pass from the exterior to the interior or vice versa. In the
course of time, every point in the interior of this cell will be
in thermal equilibrium with every other point, so that no
matter where a thermometer is placed within the cell it will
always register the same temperature. Consideration will
show that under these circumstances if a diaphragm be placed
anywhere within the cell, the quantity of light or heat pass-
ing through the diaphragm in one direction will be exactly
the same as that which passes through it in the opposite
direction.
Farther, if a small aperture were pierced in the wall of the
cell, any light entering through this hole would be so dispersed
by successive reflections from the walls of the cell that it
would fail to illumine the interior. An example of this in
practice is to be found in the case of a very high temperature
furnace, in which the eye can appreciate nothing owing to the
blurring of details. No beam of light which can be thrown
into the furnace will reveal anything, because the light beam
does not return again to the aperture through which it entered.
This aperture in the cell, then, behaves like a section of a
totally black body, because it fails to re-emit the light which
falls "upon it from the outside, just as a black body absorbs all
incident rays.
The state of stationary equilibrium ol* light or thermal
vibrations does not depend upon the presence of matter in the
cell; for a thermometer placed in a completely evacuated
isothermal compartment would show exactly the same un-
changeable temperature.
Now imagine that the isothermal cell be filled with sodium
vapour. Since sodium vapour at a high temperature emits
the vibration known as the D-line of the spectrum, it is
evident that the sodium atoms are in a state of vibration of a
definite period. The isothermal cell under these conditions
will therefore contain light which is in equilibrium with the
atoms. The matter is made clearer if it be assumed that the
atoms contain resonators with a short period of oscillation and